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Introduction 
 
An important first step towards reducing the consequences of explosive remnants of war 
(ERW) is acquiring insight into the nature of the problem. It is widely known that ERW kill 
and injure large numbers of civilians, prevent the cultivation of farmland and hinder post 
conflict reconstruction. Effectively addressing these consequences, however, requires an 
understanding of (1) which munitions contribute to the problem and (2) the factors that 
contribute to munitions becoming ERW.  
 
This paper employs information from unexploded ordnance (UXO) clearance operations and 
UXO casualty data to provide an overview of the types of munitions that become ERW and 
the various factors that contribute to its occurrence. It also offers initial observations on the 
level of threat posed by certain categories of munitions to people who may come into contact 
with them. The paper's observations and conclusions are drawn from documents prepared by 
the GICHD (Annex 1)* and the ICRC (Annex 2 and 3)* on various aspects of the ERW issue. 
The present document reflects the joint analysis of the ICRC and GICHD.  
 
One impediment to a full presentation of the types of munitions that become ERW is the lack 
of detailed information on the kinds of UXO cleared from conflict areas and the causes of 
mine/UXO accidents. While a significant amount of data exists, it is often not collected in a 
uniform or consistent manner or on a countrywide basis. It is also difficult in many instances 
to determine with certainty the munitions which cause a mine/UXO casualty. Nonetheless, the 
information gathered by organizations conducting mine/UXO clearance and mine/UXO 
awareness does allow some important observations to be made on the nature of the ERW 
problem. 
 
_______________ 
 * The annexes are being circulated in the language of submission only. 
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I. The types of munitions which become ERW and a preliminary threat assessment 
 
While there are a variety of explosive threats which remain following the end of armed 
hostilities,1 the term "Explosive Remnants of War" (ERW) has been generally used in the 
CCW context to mean mine2 and UXO3 contamination on the ground. Mines and UXO 
represent the most frequent and widespread threat to civilians in post-conflict environments. 
The ICRC and other organizations have documented their effects in terms of the human, 
social and economic costs. 
 
There are a wide range of ammunition and explosives4 available to combatants in modern 
armed conflict, all of which contribute to the ERW problem. The following table lists the 
generic categories of weapons regularly found and cleared by mine clearance organisations 
and provides an indication of the level of threat they pose to a person if moved or disturbed. 
Weapons are listed in ascending order by calibre or explosive content. 

SER TYPE LEVEL OF DIRECT 
THREAT5 

POSSIBLE  SECONDARY 
THREAT 

(a) (b) (c) (d) 
1 Small Arms 

Ammunition 
Low.   

2 Pyrotechnics Low.  
Unless the weapons 
contains white 
phosphorus. 

Can deteriorate rapidly and 
explode when stored under 
poor conditions.  

3 Submunitions High.  
Small size and shape 
attract attention and 
invite handling.  

Pre-formed metal fragments 
appear to be responsible for 
multi-casualty incidents. 

                                           
1 Other explosive threats include abandoned Armoured Fighting Vehicles (AFV), small arms and light weapons 
and their ammunition and the abandoned and/or damaged/disrupted stockpiles of ammunition and explosives. 
Further analysis on these types of threats is contained in the GICHD Threat Analysis Paper in Annex 1. 
2 A munition designed to be placed under, on or near the ground or other surface area and to be exploded by 
the presence, proximity or contact of a person or a vehicle. [Convention on the Prohibition of Anti-personnel 
Mines, Art. 2]. 
3 Explosive ordnance that has been primed, fuzed, armed or otherwise prepared for use or used. It may have 
been fired, dropped, launched or projected yet remains unexploded either through malfunction or design or for 
any other reason. (IMAS 04.10) 
4 Sources of information include; Jane’s Air Launched Weapons; Jane’s Ammunition Handbook; Jane’s Infantry 
Weapons; Jane’s Mines and Mine Clearance; Jane’s Naval Weapon Systems; Jane’s UAVs and Targets; US 
DoD Mine Facts; US DoD ORDATA; French Database and the NAMSA NATO Ammunition Database.  
5 The Low/Medium/High assessment is purely qualitative and is based on the experience of a small group of 
EOD technicians with extensive post-conflict EOD clearance experience.  It is based on a combination of the 
munition design, likelihood of failure and the chance of an individual causing initiation. These rankings ARE NOT 
supported by qualitative objective analysis, and should be viewed with caution.  Within each generic group there 
are munitions that pose a higher threat than that listed because of specific design factors. 
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SER TYPE LEVEL OF DIRECT 
THREAT5 

POSSIBLE  SECONDARY 
THREAT 

(a) (b) (c) (d) 
4 Anti-personnel 

Mines 
High.  
These are not blinds 6 and 
will function as intended 
with minimal contact.  

Even the suspected presence of 
this weapon can restrict land 
use and hinder reconstruction. 

5 Grenades Medium.  
Small size and shape 
attract attention and 
invite handling. Less 
sensitive than 
submunitions. 

Can easily be taken and rigged 
as booby-traps. In this manner 
it would  have a similar effect 
to an APM. 

6 Mortar 
Ammunition 

Medium.   
As UXO, only the tail is 
normally visible above 
ground and the fuze and 
body are intact below. 
Movement could cause it 
to function. 

  

7 Projectiles Medium.  
Delivery will have 
removed safety devices 
of the nose or base fuzes. 
Movement can cause 
projectile to function. 

Metal content encourages 
salvage for scrap metal.  

8 Anti-tank Mines Medium.  
These items are not 
blinds and will function 
as intended with the 
required influence.  

Suspected presence of these 
items can restrict the use of 
land roads and railways. 

9 Guided Missiles Medium.  
Delivery and impact 
normally result in 
breakage of the missile 
and the scattering of 
components (i.e. 
warhead, fuze 
mechanism, propellant, 
thermal batteries, flares 
and pyrotechnic 
generators). 

Metal content and scattered 
components often encourage 
salvage for scrap metal. 

                                           
6 Defined as: “a munition or component containing explosives, which fails to function as intended after projection 
or release.  A blind is normally treated as being in a potential dangerous condition”.  These are often referred to 
as “Duds”. 
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SER TYPE LEVEL OF DIRECT 
THREAT5 

POSSIBLE  SECONDARY 
THREAT 

(a) (b) (c) (d) 
10 Free Flight 

Rockets 
Low.  
Some breakage of the 
body occurs on impact. 
Debris will include 
warhead, fuze and 
unburnt propellant. 

  

11 Aircraft Bombs Low.  
Functioning would lead 
to large explosion. Yet, 
in Laos, where 
significant numbers of 
unexploded bombs are 
found, their presence has 
not generated the large 
numbers of casualties 
associated with smaller 
munitions.  

  

 
Data from war-affected areas also highlights that casualties result from a wide variety of 
UXO. As part of its mine awareness programs, the ICRC consistently collects information on 
the causes of mine/UXO accidents. This information allows the organisation to target and 
measure the effectiveness of its messages on the dangers of mines and UXO.  
 
In Afghanistan, the ICRC has collected data on 4460 victims. The data indicates that in 
mine/UXO accidents which occurred there between 1 January 1998 and 30 March 2002, 
42.5% of victims were killed or injured by cluster munitions, booby traps, munition fuses and 
other similar UXO while 49.6% were killed or injured by landmines. In Bosnia and 
Herzegovina, a fifth (21.9%) of the 1375 victims recorded were killed or injured after the war 
(1 January 1996 - 31 January 2002) by UXO and 62.3% by landmines. The situation was 
analogous in Kosovo where 36.5% of the 563 victims in mine/UXO accidents after the 
conflict (1 June 1999 to 31 August 2001) were killed or injured by submunitions, grenades 
and other UXO and 52.8% by landmines. Further information on this data and its limitations 
is contained in Annex 2.  
 
Data collected by other organisations, also make clear that no one weapon is the origin of the 
ERW problem. A recent report published by Landmine Action (UK) found that, in Eritrea, 
UXO other than landmines have accounted for 72 percent of the deaths and injuries in cases 
where the type of munition was known.7 In Cambodia, 49 percent of the death and injury 
were caused by UXO other than landmines. Statistics from mine clearance organizations in 
Laos, Angola and other countries also highlight the range of UXO found in the areas where 
they have conducted clearance operations (see Annex 3).  

                                           
7 Landmine Action, Explosive remnants of war: Unexploded ordnance and post-conflict communities, March 2002, 
p. 7. 
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In areas where they have been used, submunitions have been a particular problem. In Kosovo 
a significant percentage of the casualties (28.3%) have been caused by these weapons, second 
only to landmines in their impact. Data from UXO Laos also indicates that submunitions have 
been a significant proportion of the UXO clearance burden in that country. UXO Laos 
estimates that that 50% of the approximate 11,000 UXO casualties which have occurred since 
1973 have been caused by these weapons. 
 
In spite of the absence of more detailed data and differences in data collection methodology, 
it is possible to state that:  

1. where they have been used, landmines and submunitions have been responsible for a 
large proportion of the casualties and clearance burden; and  

2. a major part of the ERW problem results from a variety of other munitions. In most 
cases "other UXO" are responsible for a major proportion, and often the largest part, 
of casualties and the clearance burden.  

II. Factors which contribute to the occurrence of ERW 

In discussions with experts on the reasons why weapons become ERW, a distinction is often 
made between mines and other forms of UXO. Generally, mines are a potential threat because 
of their design. That is, they are designed to remain live and ready to explode once laid or 
delivered. Other types of explosive ordnance, however, are a problem because they have not 
functioned as intended and failed to explode after being fired, dropped or otherwise delivered. 
What mines and other UXO have in common is that all are capable of inflicting civilian 
casualties long after the military need for the munition has expired. 

There are numerous reasons why munitions fail to explode as designed or intended. These 
include the following factors:  

Poor manufacturing - the use of substandard materials and components (especially fuses) or 
poor munition assembly;  

Improper storage - moisture and extreme temperatures (hot or cold) can adversely affect 
explosive compositions, resulting in higher failure rates; 

Improper handling - can cause damage to the munition or its components; 

Incorrect launch profiles - can prevent proper arming of a munition. For example, air 
delivered weapons dropped at too low an altitude may not have time to arm themselves; 

Poor strike angles - a munition impacting at too shallow an angle may lead to fuze failure.  

Environment - soft terrain and dense vegetation increases the risk of fuze failure. Heavy 
precipitation cause cluster bomb fuzes to initiate early due to the resistance caused by rain, 
leading to sub-munition deployment at the wrong time; 

Insufficient training - insufficient training can lead to improper preparation of munitions 
prior to use. For example, the failure to have proper training in setting electronic time fuzes 
may result in the fuze breaking up on impact before it functions, leaving an unstable 
munition. 
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Conclusions  
 
The information above and in the annexed documents provide important insights into the 
nature of the ERW problem.  
 
1. There is a variety of ERW killing, injuring and being cleared in war-affected 

countries, and an effective solution will require measures which cover a wide range of 
munitions. Rules focussing on one or two particular types of ERW will not adequately 
address the problem on the ground or greatly facilitate clearance operations.  

 
2. Like landmines, submunitions present high risks to civilians and clearance personnel 

alike. In the contexts where they have been used they have been a broad and 
identifiable part of the ERW problem. 

 
Possible future measures 
 
If future measures to address the ERW problem are developed, governments may wish to 
consider the following: 
 
1. General rules to facilitate the clearance of UXO, the dissemination of warnings to 

civilian populations and the sharing of specific technical information on ordnance can 
provide the basis of a comprehensive approach. Post-use clearance and information 
measures should be considered for all categories of UXO. 

 
2. Specific technical requirements to prevent munitions from becoming ERW in the first 

place, such as increased reliability, self-destruct capabilities and detectability, can play 
an important role. It would be important, however, to define the munitions to which 
such requirements would apply. Such measures should be considered for 
submunitions to complement any general measures on UXO. 

 
3. Agencies involved in mine clearance should be encouraged to standardise the 

collection of data on the mines and UXO removed or destroyed in their operations. 
Detailed information would be a useful tool for evaluating the relative dangers of 
munitions and for measuring the effectiveness of any future measures aimed at 
reducing the global problem of ERW.  

 

------------------- 


















































































